< I R I I l California Institute for Regenerative Medicine

CALIFORNIA’S STEM CELL AGENCY

Nucleofection mediates high-efficiency stable gene knockdown and transgene expression in human embryonic
stem cells.

Journal: Stem Cells

Publication Year: 2008

Authors: Kristi A Hohenstein, April D Pyle, Jing Yi Chern, Leslie F Lock, Peter J Donovan
PubMed link: 18323409

Funding Grants: Improved hES Cell Growth and Differentiation

Public Summary:

Scientific Abstract:

High-efficiency genetic modification of human embryonic stem (hES) cells would enable manipulation of gene activity, routine gene
targeting, and development of new human disease models and treatments. Chemical transfection, nucleofection, and electroporation of
hES cells result in low transfection efficiencies. Viral transduction is efficient but has significant drawbacks. Here we describe
techniques to transiently and stably express transgenes in hES cells with high efficiency using a widely available vector system. The
technique combines nucleofection of single hES cells with improved methods to select hES cells at clonal density. As validation, we
reduced Oct4 and Nanog expression using siRNAs and shRNA vectors in hES cells. Furthermore, we derived many hES cell clones with
either stably reduced alkaline phosphatase activity or stably overexpressed green fluorescent protein. These clones retained stem cell
characteristics (normal karyotype, stem cell marker expression, self-renewal, and pluripotency). These studies will accelerate efforts to
interrogate gene function and define the parameters that control growth and differentiation of hES cells. Disclosure of potential conflicts
of interest is found at the end of this article.
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